Radioisotope angiocardiography was performed by peripheral venous or pulmonary arterial injection of 99mTc pertechnetate in 64 patients with acute myocardial infarction. End-diastolic volume determined with this technic averaged 101 + 7 (+ SEM) ml/m2 and was elevated (>90 ml/m2) in 47 patients. Initial ejection fraction (EF) averaged 0.38 + 0.03 and was reduced (<0.52) in 58 patients. The extent of diameter shortening at the minor left ventricular equator determined from the isotope angiocardiograms was depressed in 51 patients, a reduction which was not consistently related to the site of infarction determined electrocardiographically.
who died within 1 month. EF correlated inversely with infarct size estimated by analysis of serial changes in serum CPK activity (r = 0.71, n = 42). Of the 64 patients with acute infarction, 47 exhibited abnormal wall motion detectable by the radionuclide technic and confirmed by radarkymography. Serial radioisotope angiocardiograms (6 hours-i month) showed improvement of cardiac function in 30 of 55 patients, with no change in 12, and deterioration in 13 patients. Results obtained indicate that radioisotope angiocardiography performed by peripheral intravenous injection of 99mTc pertechnetate can be performed safely, rapidly, and serially without hemodynamic perturbation to assess left ventricular performance in patients critically ill with acute myocardial infarction.
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Ejection fraction Coronary artery disease C Infarct size zardiac function Ischemic heart disease Ventricular performance T HE USE of contrast media to measure ventricular volume, ejection fraction, and fiber shortening velocity has facilitated assessment of left ventricular performance in patients with cardiovascular disease. [1] [2] [3] [4] However, because cardiac catheterization is required, and because contrast media may impair myocardial function transiently,5 serial studies in seriously ill patients are impractical. Radioisotope angiocardiograms obtained with left ventricular injections of radioisotope delineate left ventricular volumes accurately.6 Since assessment of ventricular performance is a useful index of prognosis after acute myocardial infarction, this study was designed to determine whether radioisotope angiocardiography performed with peripheral venous or pulmonary arterial injections of radioisotope can be used to estimate accurately and serially left ventricular volume and ejection fraction in patients with this disorder. The primary purpose of the investigation was not to characterize ventricular performance per se in these patients, but rather to determine whether application of this relatively innocuous technic provides useful information and is readily applicable for acute and serial studies in these critically ill patients. RADIOISOTOPE ANGIOCARDIOGRAPHY typical prolonged chest pain; (2) evolution of transmural electrocardiographic changes; and (3) characteristic serial elevations of serum enzymes (CPK, SGOT, and/or LDH). In 55 of the 64 patients with acute myocardial infarction, serial studies employing intravenous injections were obtained from 6 hours to 1 month after onset of the acute episode. In the 15 patients without acute myocardial infarction who underwent selective left ventriculography during diagnostic cardiac catheterization, radioisotope angiocardiography was performed within 24 hours prior to catheterization in order to compare results obtained with selective injection of contrast media to those obtained with the radioisotope procedure. The radioisotope study was performed first, to avoid depression of contractility influencing results in the radioisotope study which may persist after studies with contrast medium injection.
Radioisotope angiocardiograms were performed with patients in the supine position as follows: 99mTech-netium l[15 mCi (sodium pertechnetate) in 1 ml saline] was injected into a peripheral vein (39 patients) or into the pulmonary artery7 via a SwanGanz catheter (25 patients) followed by a flush with 10 ml of 5% dextrose and water. The radioisotope angiocardiogram was obtained with the use of an Anger scintillation camera (Nuclear Chicago-Pho Gamma III) equipped with a 4000 parallel hole, low-energy collimator placed in the anterior or left lateral position. All scintillation-camera image data were recorded in "real time" on magnetic tape using a Nuclear Chicago Data/ Storage Accessory. Electrocardiograms were recorded simultaneously on the audio track of the recorder. The whole body absorbed radiation dose did not exceed 0.18 rad/ 15-mCi dose.
Data Analysis
The recorded scintiscans were replayed with the simultaneously recorded electrocardiogram ( fig. 1 Ejection fraction calculated from the initial radioisotope angiocardiograms was compared to infarct size determined by analysis of serial changes in serum creatine phosphokinase activity as previously described'2 in 42 patients. In figure 6 initial ejection fraction is compared to infarct size. Twenty-three patients with small infarcts (<65 CPK gEq) had a mean initial ejection fraction of 0.47 + 0.03, compared to 0.29-+ 0.04 in the 19 patients with infarcts larger than 65 CPK gEq (P<o.o0).
The average value for the lowest ejection fraction calculated from isotope angiocardiograms in the 53 patients with acute myocardial infarction who survived for at least 1 month was 0.40 ± 0.02 compared to 0.26 + 0.07 in 11 patients who died acutely (P < 0.05). The lowest ejection fraction in each of the nonsurvivors (excluding two nonsurvivors who died of unrelated causes) averaged even less, i.e. 0.19 ± 0.06. Twelve patients exhibited ejection fractions lower than 0.25 during the acute phase. Seven of these died during hospitalization and one died 5 months after the acute infarct with severe congestive heart failure. Of the four survivors in this group, one patient has been lost to follow-up and the other three exhibit significant cardiovascular disability.
Serial Radioisotope Angiocardiograms
Fifty-five patients were studied serially from 6 hours to 1 month after the initial study. The close correlation between contrast medium cineangiographic and radioisotope angiocardiographic data agrees well with results reported by others in patients with chronic cardiovascular disease.22' 23 Our results indicate that radioisotope angiocardiography performed by peripheral intravenous bolus injection is helpful in the assessment of left ventricular performance without the need for cardiac catheterization or contrast medium injection in patients critically ill with acute myocardial infarction.
